INTRODUCTION
to identify the sources of infection (5) , the transmission trend (6), and factors affecting treatment failure, so that the spread of the disease will be prevented by prohibiting the transmission of the infection. In this study, the researches conducted based on the MIRU-VNTR in Muslim Middle East countries were systematically reviewed, to determine the molecular epidemiological studies role in TB control and this may help to make preventive decisions in decreasing the rate of the disease in the region.
MATERIALS AND METHODS

Study selection
This research consisted of molecular epidemiology studies on Middle East Muslim populations. All studies that had the following characteristics and information were included in this study: using the MIRU-VNTR method as primary method for genotyping, the number of examined cases more than 17, the study period of 6 months and above, and the determined numbers of isolates within each cluster. The researches that had used methods other than MIRU-VNTR as primary ones, study on non-M. tuberculosis strains or non-human samples were excluded from this study.
Literature search
Minimum estimated rate of recent transmission = Number of clustered patients −Number of clusters
Total number of patients
The isolates which had unique pattern in the number of repeats were categorized as non-clustered and the strains which had the same MIRU-VNTR patterns were classified as clustered.
RESULTS
The published papers related to the genotyping of M. tuberculosis strains were reviewed and those which had not conducted molecular analysis or used methods other than MIRU-VNTR, or whether they had not mentioned number of isolates within each cluster were excluded from the study. Finally, the data from 16 articles were examined ( Figure 1 ). showed that majority of TB cases in the countries were due to reactivation (67%) rather than recent transmission.
According to the obtained results, the recent transmission rate varies in different countries and times. So that in studies conducted before 2011, despite the low number of isolates, majority of the cases were due to the recent transmission (25,26, 30,31). While, studies conducted later indicated the decreasing transmission rate, so that majority of evaluated isolates had unique pattern (16-24). Therefore, most of the cases were due to reactivation that was in agreement with decreasing rate of TB prevalence in the countries.
In half of the reviewed studies the numbers of evaluated samples with MIRU-VNTR method was less than 100 cases. Hence, this could possibly lead to bias in determining the recent transmission rate. Fortunately, the later studies conducted with enough sample size and obtained results were reliable. The average 33% recent transmission rate in our studied countries is closer to the study result conducted in Casablanca, Morocco (37%) (32), but is higher than Stockholm study (13.3%) (33) and is lower than Xi'an, China (60%) (34). The high recent transmission rate in China study was probably due to the prevalence of Beijing strain which is a high transmissible strain (35,36). Therefore, the improvement of TB control strategies and use of molecular genotyping methods may have been effective in decreasing the number of TB cases in China (3) . In the conducted studies, the most common cluster size One of the most important factors in increasing the size of the cluster is the raising of the specific strains in an area (42) . Regarding that the specific strain does not have considerable frequency in the Middle East countries; therefore, the clusters size was relatively small. So, it can be concluded that the occurrence of the TB in the countries is micro-epidemic. In addition, in some of the studies sample size and duration were relatively low that lead to the majority of cases remained unrecognized. Also, in the surveyed countries, in total, the population of alcohol consumer, intravenous drug abuser, homeless people, and HIV infected individuals are low; therefore, in the reviewed studies the cluster sizes were small.
In term of discriminatory power MIRU-VNTR followed by IS6110-RFLP are the most sensitive methods for M. tuberculosis genotyping. In MIRU-VNTR method, with increase in the numbers of evaluated loci, discriminatory power will be increased and even can be more powerful than IS6110-RFLP. IS6110-RFLP is a time consuming method and in case of 5 or less than 5 IS6110
bands, its discriminatory power is also low (43) . Other genotyping methods with relatively lower discriminatory power include: Single Nucleotide Polymorphism (SNP) ( 
44), spoligotyping, direct repetitive element-PCR (DRE-PCR), and Pulsed-Field Gel Electrophoresis (PFGE) (45).
In order to obtain reliable results in SNP analysis, the large number of genes must be investigated. In PFGE method the bacteria whole DNA molecule is needed for cutting by enzyme. Despite of spoligotyping approach is the ideal method for detecting Beijing strain; it has low discriminatory power (33). Using spoligotyping method exclusively enables it to estimate the recent transmission rate and it should be used with a secondary typing method for genotyping.
In addition, to determine the recent transmission rate, MIRU-VNTR method is capable to detect laboratory cross- The other risk factor is drug-resistance (4). In Belgrade (59), Estonia (4), Archangel Oblast, Russia (60), and Zonguldak, Turkey drug-resistance was risk factor (P<0.02) (26). In Belgrade due to insufficient TB control plans, drug-resistance was increased (59) . In Estonia (4), and Archangel Oblast, Russia (60) the high frequency of Beijing strain had the major role; while, in Turkey the frequency of Beijing strain was low (61) .
In recent years, HIV infection has been enhanced in
Middle East countries (3) . Considering the high susceptibility of HIV positive individuals to acquire TB infection, it is necessary to make the people aware, especially the youth, about the HIV transmission routes for decreasing TB prevalence.
The reviewed studies had some limitations which are as follows: Different typing methods had been applied in the surveys; the duration of some of the studies was less than 18 months; in some of the researches risk factors were evaluated, but the factors were different; in some studies only positiveculture cases were included, and pediatrics TB cases which are usually negative culture due to the lack of proper sample preparation, were missed. Surprisingly, there were cases that had not any contact with TB patients, but were within the clusters.
It is recommended that at least MDR-TB isolates in
Middle East countries be collected and evaluated using 24 
